Cytotoxic action of cis-unsaturated fatty acids on human cervical carcinoma (HeLa) cells in vitro.
The effect of n-3 and n-6 fatty acids (FAs) on the growth of human cervical carcinoma (HeLa) cells was studied. Of all the FAs tested, docosahexaenoic acid (DHA, 22:6 n-3) and eicosapentaenoic acid (EPA, 20:5 n-3) were found to be the most potent in their cytotoxic action on HeLa cells and the potency of various fatty acids with regard to their cytotoxic action was as follows: DHA > EPA > dihomo-gamma-linolenic acid (DGLA) = gamma-linolenic acid (GLA) > linoleic acid (LA) > arachidonic acid (AA) > alpha-linolenic acid (ALA). The cycloxygenase inhibitor indomethacin, the lipoxygenase inhibitor nordihydroguaretic acid (NDGA), the antioxidants vitamin E, butylated hydroxyanisole (BHA), and butylated hydroxytoluene (BHT), the superoxide anion quencher superoxide dismutase (SOD), the hydroxyl and hydrogen peroxide quenchers mannitol and catalase, respectively, and the calmodulin antagonists trifluoperazine (TFP) and chlorpromazine (CPZ) could all block the cytotoxic action of GLA, which was used as a representative cytotoxic FA, on HeLa cells. On the other hand, copper and iron salts and buthionine sulfoxamine, a glutathione (GSH) depletor, potentiated the cytotoxic action of suboptimal doses of GLA. GLA-induced radical generation and lipid peroxidation in HeLa cells could be blocked by indomethacin, NDGA and calmodulin antagonists. The cytotoxic action of cis-unsaturated fatty acids (c-UFAs) is not dependent on the alteration in the protein kinase C levels since no alteration in the diacylglycerol levels was observed. Hydroxy and hydroperoxy products of GLA were found to be toxic to HeLa cells, whereas prostaglandin (PG)E1, PGF2 alpha, and prostacyclin stimulated cell growth. From these results, it is evident that radicals are the modulators of the cytotoxic action of c-UFAs, that their formation is a calmodulin-dependent process, and that lipoxygenase products may mediate the tumoricidal action of FAs.